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Abstract
Background: Late booking and infrequent antenatal care (ANC) are common but avoidable patient-related risk
factors for maternal deaths in South Africa. The aim of the study was to examine the association of psychosocial
factors with early initiation of ANC and adequate frequency of attendance of ANC clinics among women in an
urban and rural location in South Africa.
Methods: Data from a 2006 cross-sectional household survey of 363 women from the rural Western Cape and 466
women from urban Gauteng provinces of South Africa for risk of alcohol-exposed pregnancy were analysed. We
examined associations between psychosocial variables (self-esteem, cultural influences, religiosity, social capital,
social support, pregnancy desire (wanted versus unwanted pregnancy), partner characteristics and mental health)
and both early ANC first visit (before 16 weeks) and adequate frequency of ANC visits (4 or more visits) for
respondents’ last pregnancy.
Results: Overall prevalence among urban women of early ANC initiation was 46 % and 84 % for adequate ANC
frequency. Overall prevalence among rural women of early ANC initiation was 45 % and 78 % for adequate ANC
frequency. After adjusting for clustering, psychosocial factors associated with early ANC initiation in the urban site
were being employed (OR 1.6; 95 % CI 1.0–2.5) and wanted pregnancy (OR 1.8; 95 % CI 1.1–3.0). For the rural site,
early ANC initiation was significantly associated with being married (OR 1.93; 95 % CI 1.0–3.6) but inversely
associated with high religiosity (OR 0.5; 95 % CI 0.3–0.8). Adequate frequency of ANC attendance in the rural site
was associated with wanted pregnancy (OR 4.2; 95 % CI 1.9–9.3) and the father of the child being present in the
respondent’s life (OR 3.0; 95 % CI 1.0–9.0) but inversely associated with having a previous miscarriage (OR 0.4; 95 %
CI 0.2–0.8). There were no significant associations between adequate ANC attendance and the psychosocial factors
in the urban site.
Conclusion: The majority of women from both sites attended ANC frequently but less than 50 % initiated ANC
before the recommended 16 weeks gestational age. Interventions to reduce prevalence of late ANC booking and
inadequate ANC attendance should engage religious leaders, address unintended pregnancy through family
planning education and involve male partners in women’s reproductive health.
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Background
South Africa is amongst countries with the highest rates
of maternal and perinatal mortality globally [1]. The
South African Confidential Enquiries into Maternal
Deaths for 2008–2010 found an institutional maternal
mortality ratio (MMR) of 176.22/100000 live births in
2008–2010 compared to 151.77/100000 live births in
2005–2007 and that the institutional MMR is still in-
creasing [2]. According to the World Health
Organization (WHO) [3], the rate of decline of MMR in
sub-Saharan Africa has been less than 1 % per year and,
in fact, the ratios of maternal mortality have increased in
countries such as South Africa, Nigeria, Mozambique
and Swaziland. Infrequent, poor and no antenatal care,
as well as delay in accessing medical help were listed in
The South African Confidential Enquiries into Maternal
Deaths for 2008–2010 [2] as amongst the most frequent
patient-related avoidable factors resulting in maternal
deaths, representing important missed opportunities for
prevention.
The WHO recommends four goal-oriented visits,
known as the focused ANC package, as an adequate and
effective number of visits for the provision of essential
interventions for pregnant women with no underlying
health conditions, with the first visit occurring in the
first trimester [4, 5]. In resource limited settings, in-
creasing the number of antenatal care visits to more
than four has not been found to improve health out-
comes in uncomplicated pregnancies [6]. On the other
hand, in low and middle income countries (LMIC), at-
tendance of less than four ANC visits has been associ-
ated with an increased risk of perinatal mortality,
particularly, stillbirth [7].
Although an ANC visit within the first 16 weeks is rec-
ommended in most country guidelines, this has not
translated into practice amongst women in South Africa
and late booking, despite the recommended guidelines,
remains the trend in most countries in sub-Saharan Af-
rica [8–10]. According to the Saving Mothers Report
(2005–2007) [2] and the Millennium Development Goals
2009 Report [11], whilst over 90 % of South African
women have access to antenatal care services, only
63.2 % of pregnant women in South Africa attend ante-
natal services at all.
Previous studies have identified demographic factors,
physical access to health facilities, parity, lack of health
education, relationships with health care providers and
misconceptions of antenatal care (ANC) as factors influ-
encing timing of ANC booking [10, 12, 13].
Psychosocial epidemiology as described in [14] is con-
cerned with the interactions people have with their
environent and the influence of these interactions on
their health – whether directly or indirectly. There is no
consensus in literature on which theories best explain
psychosocial concepts. The focus of the relationship be-
tween psychosocial factors and timing of initiation of
antenatal care has mainly been around three factors;
overall stress level and coping strategies, risk-taking be-
haviour and feelings about the pregnancy [15] and the
research on the associations between psychosocial fac-
tors and antenatal care attendance is also currently quite
limited and fairly new [7, 13, 16].
The aim of the study was to examine the associ-
ation between psychosocial factors and ANC booking
to determine whether psychosocial factors were asso-
ciated with not only timing of initiation of antenatal
care but also with frequency of attendance of ANC
clinics amongst women in an urban and rural loca-
tion in South Africa reporting on their last pregnancy.
Identifying these psychosocial factors would be useful
for making decisions on holistic interventions focus-
ing not only on the clinical aspects of pregnancy but
the psychosocial wellbeing of the woman and also
health education programmes targeted at improving
health outcomes for pregnant women and the unborn
child in South Africa.
Methods
Sampling method and sample size
The data was derived from a 2006 cross-sectional house-
hold survey which assessed and compared the predictors
of risk of alcohol-exposed pregnancies among women
(18–44 years old) from two contrasting sites; a rural and
urban site in South Africa [17]. Participants were re-
cruited from an urban area (N = 606) located in the
Tshwane Metropolitan Municipality in the Gauteng re-
gion and a rural area (N = 412) in the West Coast dis-
trict of the Western Cape. The two provinces are
broadly similar in level of socio-economic wealth, age/
gender structure and disease burden outcome and the
different sites were chosen primarily for urban/rural dif-
ference and for differences in race composition. Cluster
random sampling was used at the urban site with a tar-
get sample size of 820 women. Random selection was
used to select 82 census enumeration areas (EA) out of
450 areas; from each EA, 10 households were then se-
lected using aerial photographs. One woman was se-
lected randomly within each household, provided she
met the eligibility criteria after a brief household census
identified all adults in the housheold 18 years or older.
Stratified cluster random sampling was used at the rural
site with a target sample size of 650 women. Farms were
chosen within the boundaries of the three municipal
areas. Out of 1450 farms listed, 150 farms were ran-
domly selected. All eligible women on each farm were
approached to participate in the study to improve re-
cruitment as there were generally a small number of
households per farm (approximately 7).
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Trained fieldworkers conducted face-to-face interviews
using structured questionnaires in the participant’s pre-
ferred language from a choice of five common languages
among the study population. The questionnaire con-
tained measures which have largely been used previously
in similar populations in South Africa. The interviews
took between 15 and 90 min and were conducted in the
privacy of the participant’s home. In total, 606 women
were interviewed in urban site and 412 women were
interviewed in the rural site corresponding to response
rates of 74 % and 83 % respectively [17].
For the purposes of this study, only women who had
ever been pregnant were eligible and therefore data of
women who had never been pregnant ie; never given
birth or had never had a miscarriage were excluded.
Women who reported being currently pregnant were
only included in the study provided this was not their
first pregnancy i.e., this study focused only on informa-
tion about the pregnancy of their last born child and not
their current pregnancy. A total of 363 women (13 of
whom were also currently pregnant) from the rural sam-
ple and 466 women (14 of whom were also currently
pregnant) from the urban site met the inclusion criteria
for the current study (Fig. 1).
Ethics
In the primary study, the field workers explained the
study purpose and participant requirements before
obtaining written informed consent from participants
during the interview process. Participants were made
aware that their participation in the study was entirely
voluntary and informed of their right to withdraw their
consent before, during or at the end of the interview
without consequences. Participants were also given the
opportunity to read through the questionnaire and ask
questions prior to the interviews. This study is based on
data derived from interviews conducted in the primary
study. Ethical approval for the primary study was
granted by the Faculty of Health Sciences Research Eth-
ics Committees of the Universities of Pretoria (121/
2005) and Cape Town (381/2005).
Dependent variables
We examined two dependent variables (a) timing of
ANC (early versus late ANC initiation) and (b) fre-
quency of ANC attendance (adequate versus inadequate
ANC attendance) during last pregnancy.
Early initiation (as recommended in literature guide-
lines) [2, 4] was defined as a first ANC visit at or earlier
than 16 weeks during the last pregnancy. The original
questionnaire included questions on antenatal care relat-
ing to the women’s pregnancy with their last born child.
The women were asked their gestational age when they
first initiated antenatal care during that (their last) preg-
nancy. They were asked to report on the number of
months pregnant at the time of their first ANC visit,
which was easier for the women to recall, and then con-
verted to weeks for analysis. The responses were then
coded as either early ANC initiation (1) for those who
attended at or before 16 weeks gestational age or late
ANC initiation (0) for those who attended after 16 weeks
gestational age.
Adequate number of ANC visits was defined as at least
four visits during the last pregnancy. This latter criterion
follows recommendations by the WHO in the focused
ANC model for low resource countries and the recom-
mendations of the basic antenatal care (BANC) ap-
proach [5]. Even though the 2007 national Guidelines
for Maternity Care in South Africa are not consistent
with the WHO guidline (recommend four follow-up
visits after the first ANC visit scheduled for 20, 26, 32,
and 38 weeks, and 41 if still pregnant for uncomplicated
pregnancies – i.e. total 5 or 6 visits), this study used 4
visits as the cut-off for adequate attendance.
Participants responded to the question, “How many
times did you go for antenatal appointments during this
pregnancy?” The responses were then coded as either
Adequate ANC attendance(1) for those who attended at
least 4 ANC visits during the pregnancy or Inadequate
ANC attendance (0) for those who attended less than 4
ANC visits during the previous pregnancy.
Independent variables: psycho-social factors
Self-esteem
The Rosenburg self-esteem scale is the most widely used
self-esteem scale internationally and has been used in
studies in South Africa [18–20]. Participants responded
to questions of this scale about their general feelings
Fig. 1 Sample selection of women who met the inclusion criteria from
the 2006 cross-sectional household survey. From the participants of
the primary study, women who had neither given birth in their life
time nor had a miscarriage were excluded from this study. Women
who reported being currently pregnant were only eligible for the study
provided this was not their first pregnancy
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about themselves. Scores on this 10 item self-esteem
scale were summed and dichotomised across the 75th
percentile to represent low (0) versus high self-esteem
(1) [18].
Cultural influences
Four one- item scales were used to assess the extent
of the participants’ agreement to statements on fertil-
ity norms: male entitlement and cultural prescriptions
on child bearing obligation to women. A score of “1”
was assigned for the response strongly or moderately
agree and all other responses were given a score of
“0” for each item as a separate variable. These are
original items that were developed specifically for the
purposes of this study.
Religiosity
A 6-item scale was used to ask questions on religious
orientation [21]. Responses were summed and dichoto-
mised as high religiosity (1) and low religiosity (0) split
at the 75th percentile.
Social capital
Scores on a 6 item social capital scale [22] were summed
and dichotomised across the 75th percentile into weak
social capital (0) versus strong social capital (1).
Social support
A 14-item scale from the Rand Medical Outcomes
(MOS) Social Support Survey [23] was used to measure
social support (excluding Tangible support scale items).
Questions relating to emotional support (8 questions);
affectional support (3 questions) and positive social
interaction (3 questions) were measured and scored. The
scores were summed and dichotomised as weak (0) and
strong (1) across the 75th percentile. The Rand Medical
Outcomes (MOS) Social Support Survey Scale is a glo-
bally validated tool and has been used successfully in
studies among South African populations [24, 25].
Desire to become pregnant
Participants were categorised into two groups based on
their responses to a question on their actual desire to
become pregnant at the time they became pregnant as
‘Not at all’ (0) or having any desire to become pregant
(i.e. ‘not much’, ‘a little’ or ‘a great deal’ as (1). In this
study we used ‘pregnancy desire’ to describe whether the
pregnancy was wanted to any degree versus unwanted.
Partner characteristics
Questions relating to the participant’s male partner in-
cluded whether the male partner who was present in her
life during the previous pregnancy was the father of the
child she was carrying; and the male partner’s age, level
of education, and employment status.
Mental health
The MOS Short-Form-General Health Survey is an ac-
cepted standardized tool used to measure mental health
status and has been used in several studies in South Af-
rica which demonstrated its validity [24, 26]. Mental
health was assessed by asking participants a series of 5
questions about the way they had been feeling during
the past month with responses ranging from ‘All the
time’ given a score of “0” to ‘None of the time’ given a
score of “6” [27]. The scores were summed and whilst a
score of 100 indicated best possible functioning, a cut-
off score of 67 or lower indicated low mental function-
ing (0) and all others above 67 assigned (1).
Substance use
For substance use, lifetime smoking was coded (1) for
women who had ever smoked in their lifetime and (0)
for those who had never smoked. Similarly, lifetime alco-
hol use was coded (1) for women who had had a drink
containing alcohol in their lifetime and (0) for those who
had not. In addition, the Alcohol Use Disorders Identifi-
cation Test (AUDIT) was used to identify high-risk
drinkers with a score of 8 or more indicating high-risk
drinking (1) whilst a score of less than 8 indicated low-
risk drinking (0). The AUDIT tool, developed by the
WHO has been validated internationally to assess haz-
ardous drinking and has been used with good validity in
studies in South Africa [28–30].
Data analysis
The data was analysed in STATA v12.1 using Pearson’s
chi-square test to describe associations between categor-
ical variables for each site. Bivariate and multivariate lo-
gistic regression analyses were used to test for
associations between the outcome variables: (i) timing of
ANC initiation: before 16 weeks (early) versus after
16 weeks (late) gestational age and (ii) frequency of at-
tendance: at least 4 visits (adequate) versus less than 4
visits (inadequate) against the psychosocial variables
(substance use, feelings about pregnancy, social capital,
social support, cultural beliefs, mental health percep-
tions, self-esteem and partner characteristics).
Multiple logistic regressions were used to model the
effects of the psychosocial variables on the outcome var-
iables. A predictive modelling strategy was used as fol-
lows: Variables other than psychosocial variables that
were potentially associated with ANC attendance such
as demographic factors (age, level of education, marital
status, employment status and race), parity and previous
miscarriage, were selected by looking at the reduction in
the deviance due to adding each potential ‘confounder’
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to a model with only the outcome variable to form a
baseline model with all relevant ‘confounders’.
Psychosocial variables were then added one at a time
to the baseline model and their significance was assessed
by looking at the reduction in the deviance. Interactions
between the independent variables and confounders
were assessed for any change in the effect on the out-
come variable. The models were then compared using
likelihood ratio chi-square statistics and the model with
the lowest Aikakes Information criterion (AIC) was se-
lected as the best model. The urban and rural sites were
treated as separate strata in analysis rather than com-
bined in one multivariate analysis because previous re-
search had suggested substantial cultural and social
differences in these two populations [17]. To adjust for
clustering at the rural site, the multivariate analysis was
repeated using the survey command ‘svy’ in STATA.
Modeling was done separately for the urban and rural
sites. Two final models were therefore selected per site,
for (i) timing of ANC initiation and (ii) frequency of
ANC attendance for the urban and rural sites.
Results
Descriptive statistics
The urban site was made up of 87 % (378/466) black
women and 13 % (56/466) coloured women. The rural
site was made up of 92 % (329/363) coloured women
and 8 % (30/363) black women. In the urban site, 9 %
(40/466) compared to 28 %(109/363) in the rural site of
the women had completed at least Grade 9 education.
For the urban site, overall prevalence of early ANC ini-
tiation was 46 % (216/466) with 84 % (393/466) of the
women attending ANC visits adequately. For the rural
site, overall prevalence of early ANC initiation was 45 %
(165/363) with 78 % (284/363) of the women attending
ANC visits adequately.
Additional file 1: Table S1 and Additional file 2: Table
S2 report results of logistic regression analyses for bi-
variate associations of variables that were both signifi-
cant and non-significant with either early initiation or
adequate ANC attendance, respectively.
Multivariate analyses
(a)Timing of ANC initiation
Rural site
Married women were more likely to initiate ANC
early compared to unmarried women (OR = 1.9;
95%CI 1.0–3.6) (Table 1). High religiosity was
inversely associated early ANC initiation (OR = 0.5;
95%CI 0.3–0.8). Having a partner with higher
education (completed above Grade 9) increased
the odds of early ANC initiation (OR = 1.9; 95%CI
1.2–3.0) and women with a previous miscarriage
were more likely to initiate ANC early (OR = 1.2;
95%CI 0.7–2.3) although the association was not
significant.
Urban
Women who were employed were more likely to
initiate ANC early compared to women who were
unemployed (OR = 1.6 95%CI 1.0–2.5). Wanted
pregnancy was associated with increased odds of
early ANC initiation compared to unwanted
pregnancy OR = 1.8 95%CI 1.1–3.0).
(b)Frequency of ANC attendance
Rural
Wanted pregnancy was associated with increased
odds of adequate attendance of ANC visits
compared to unwanted pregnancy (OR = 4.2 95%CI
1.9–9.3). Having the father of the child she was
carrying present in her life during the previous
pregnancy was strongly associated with adequate
ANC attendance (OR = 3.1 95%CI 1.0–9.0). Having a
previous miscarriage was inversely associated with
adequate attendance of ANC visits compared to
women who had never experienced a miscarriage
(OR = 0.4; 95%CI 0.2–0.8). Married women were
more likely to adequately attend ANC visits
compared to unmarried women (OR = 2.1 95%CI
0.9–4.6) although this association was non-signficant
(Table 2).
Results of multiple logistic regressions of frequency
of ANC attendance did not generate any statistically
significant associations for the urban site.
Discussion
Our study identified psychosocial factors associated with
early ANC initiation and frequency of ANC attendance in
two contrasting sites, a rural farming area with a predom-
inantly coloured population and an urban township area
with a predominantly black population. The population of
the urban site is broadly similar to other urban township
populations in other provinces of South Africa. However,
the population in the rural site is dissimilar to other rural
farming populations in other provinces in South Africa
because of particular historical, cultural and political fac-
tors shaping commercial farming in the Western Cape
[31] and because the Western Cape is unique in that it is
the only province in South Africa where farm workers are
predominantly of coloured descent. Comparison of these
two diverse sites thus enables an exploration of how psy-
chosocial factors are associated with pregnancy outcomes
across two different geographical and social contexts.
Individual level psychosocial factors such as pregnancy
desire (wanted/unwanted pregnancy), religious orienta-
tion as well as partner characteristics (age and level of
education) were more likely to be associated with timing
of ANC initiation than the community level measures
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such as social support and social capital where the asso-
ciations with ANC initiation were not significant.
Rural site
Our findings are in agreement with other studies which
also found that having a husband with low levels of edu-
cation can be a barrier to access to antenatal care ser-
vices [7]. However, having a poor relationship with the
baby’s father, despite his presence during the pregnancy,
may also negatively influence antenatal care attendance
[30]. Our findings also resonate with those of other stud-
ies which found that late attendance to ANC was associ-
ated with factors such as unstable relationships with the
unborn baby’s father, having a lower educated and em-
ployment status [32, 33].
Maternal health in many low resource countries in-
cluding South Africa is still viewed as a woman’s issue
due to socially constructed gender roles and men are
generally not actively involved in reproductive health
issues [34]. The findings of this study indicate that hav-
ing the father of the child present in the woman’s life
during pregnancy increases the odds of frequent ANC
attendance three fold and highlight a need to involve
male partners in reproductive health issues including
family planning and maternal health care.
The findings on the associations of ANC attendance
with religiosity suggest that high religiosity is a bar-
rier to early ANC initiation for rural women. Studies
in South Africa and Zimbabwe have revealed that cul-
ture and religion influence antenatal care attendance
and that practices attached to these beliefs tend to
delay ANC initiation [35, 36]. Women with high re-
ligiosity may feel less in need of assistance in preg-
nancy because they trust in their cultural and
religious practices in ensuring a healthy pregnancy ex-
perience and positive health outcomes over presenting
to a health facility to initiate antenatal care in the
first trimester [36].
Table 2 Factors associated with adequate frequency of ANC attendance (≥4 visits) among women aged 18–44 years in last
pregnancy (N = 829)
Variables Rural (N = 363) Urban (N = 466)
Odds Ratioa (95 % CI) p-value Odds Ratioa (95 % CI) p-value
Married 2.1 (0.9–4.6) 0.068 1.6 (0.9–2.7) 0.129
Previous miscarriage 0.4 (0.2–0.8) 0.009** - -
More than one child 0.8 (0.4–1.4) 0.368 - -
Wanted pregnancy 4.2 (1.9–9.3) 0.001** - -
High Religiosity 0.7 (0.4–1.5) 0.361 1.3 (0.7–2.5) 0.333
Partner with higher 0.7 (0.3–1.5) 0.365 1.1 (0.6–2.0) 0.734
education Older Partner Age 0.9 (0.4–1.9) 0.747 - -
Father of child present 3.1 (1.0–9.0) 0.042* - -
**p < 0.01 *p < 0.05
aOdds ratio adjusted for clustering. Final model for Rural (WC) site: marital status; previous miscarriage, parity, desire for pregnancy(wanted pregnancy), religiosity,
partner education, partner age and presence of the father of the child. Final model for Urban (Tshwane) site: marital status; religiosity and partner education
Table 1 Factors associated with early ANC initiation (<16 weeks) among women aged 18–44 years in last pregnancy (N = 829)
Variables Rural (N = 363) Urban (N = 466)
Odds Ratioa (95 % CI) p-value Odds Ratioa (95 % CI) p-value
Married 1.9 (1.0–3.6) 0.039* 1.5 (0.9–2.4) 0.131
Previous miscarriage 1.2 (0.7–2.3) 0.501 1.3 (0.7–2.4) 0.330
Employed - - 1.6 (1.0–2.5) 0.039*
More than one child - - 1.0 (0.6–1.7) 0.859
Wanted pregnancy - - 1.8 (1.1–3.0) 0.029*
High Religiosity 0.5 (0.3–0.8) 0.006** 1.3 (0.8–1.9) 0.292
Partner with higher education 1.9 (1.2–3.0) 0.009** 0.6 (0.3–1.1) 0.076
Older Partner Age - - 2.4 (0.7–7.7) 0.165
Father of child present - - 1.0 (0.3–3.0) 0.933
**p < 0.01 *p < 0.05
aOdds ratio adjusted for clustering. Final model for Rural (WC) site: marital status; previous miscarriage, religiosity and partner education. Final model for Urban
(Tshwane) site: marital status; previous miscarriage, employment status, parity, desire for pregnancy(wanted pregnancy), religiosity, partner education, partner age
and presence of the father of the child
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Interventions to reduce prevalence of late ANC book-
ing and inadequate ANC attendance in rural communi-
ties should engage religious leaders with the help of
community leaders as mediators and aim to address any
misconceptions about ANC and educate them on the
importance and benefits of early ANC initiation and ad-
equate ANC attendance. Religious leaders are often
regarded as “wise” and tend to have influence over the
behaviour of other community members.
Urban site
Late ANC initiation by unemployed women may be at-
tributed to inability to meet the costs associated with
the ANC visit such as transport and food, despite the ac-
tual health service being provided free of charge. Trans-
port has been identified as the biggest cost of ANC in
the South African context [37]. Employed women may
also have access to health insurance and seek private
health care services and better quality of care compared
to unemployed women who rely on the public health fa-
cilities. In the public health sector in general, increasing
the number of ANC clinics that are physically detached
from the main health facility and introducing mobile
ANC could increase utilization of these services and mo-
tivate early ANC initiation and adequate attendance.
These measures could address women’s lack of access to
antenatal clinics and eliminate travel costs associated
with visits to the clinics.
Pregnancy desire is an important factor in determining
timing of ANC initiation and our results confirm find-
ings in previous studies [6, 28, 38]. It may therefore be
useful to focus on increasing contraceptive uptake and
family planning services in these populations [39].
Health education programmes should be tailored to the
different social contexts and age categories of women, to
encourage free interaction and be aimed at informing
and educating all women on the different family plan-
ning options available to prevent unintended pregnancy
and make these options easily accessible to all women.
Interestingly, fewer psychosocial variables examined
were significantly associated with ANC attendance than
would be expected. For example social support, social
capital, self-esteem and mental health status were not
significantly associated with outcome variables as has
been found in the literature [16, 24, 30]. These findings
can be attributed to reduced power of the study arising
from how the variables were originally measured, the ad-
aptations (or lack thereof ) made to the instruments used
and the questionnaire design. Because the original study
from which the data was derived was based on sample
size calculations for alcohol exposed pregnancies [17]
the smaller sample size arising from the strict inclusion
criteria for this study may have reduced the power of the
study. Increasing the sample size would address these
limitations and ensure that the study is sufficiently pow-
ered. Also, non-response (26 % and 17 % for urban and
rural sites respectively) could have led to failure to cap-
ture those women with poor mental health and low self-
esteem etc., resulting in the current findings. Other psy-
chosocial factors associated with late initiation of ante-
natal care and infrequent ANC visits which were not
considered in the current study include abortion con-
templation and delayed diagnosis of the pregnancy [6].
When all factors are considered together, the results
suggest that a rural coloured woman who initiated ANC
early and attended ANC adequately tended to be a mar-
ried woman with no previous miscarriage, who was not
highly religious and had desired to fall pregnant when
she conceived (wanted pregnancy) with a partner with
higher education (completed at least Grade 9) and who
was the father of the child she was carrying during that
pregnancy. A black woman from the urban site who ini-
tiated ANC early and adequately attends ANC visits was
employed and had desired to fall pregnant when she
conceived (wanted pregnancy). The fact that the patterns
of associations differed in these two populations is con-
sistent with our a priori expectation that the social and
cultural context of these two populations are very differ-
ent [17]. Because the data used in this study came from
a cross-sectional survey, our findings cannot confirm
causal relationships because of a lack of temporality, but
suggest associations between the psychosocial factors
and outcomes which could be usefully explored in longi-
tudinal studies.
Limitations
The use of a pre-existing data set limited the study to
the questionnaire design which was used in the data col-
lection. Recall bias may also have affected the responses
as women had to remember when they went for their
first ANC visit and the frequency of their attendance of
ANC clinics during their last pregnancy. For example,
gestational age at first ANC visit was originally collected
in months as this was easier for women to recall and
then converted to weeks. This could have resulted in
misclassification of early/ late attendance for example, a
woman who reported gestational age of 4 months at first
ANC visit who could have been either 4 months and
3 weeks pregnant or exactly 4 months pregnant but
would be classified as an early attender (16 weeks)
regardless.
Although frequency of ANC attendance was explored,
our study did not examine frequency of timely ANC at-
tendance. This was not an objective of the original study
but may also have impacted the findings as ‘adequate at-
tendance’ defined in the current study was based on the
number of ANC visits and not whether the visits were
timely, as per the WHO focused ANC model.
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We acknowledge that there is potential bias associated
with self-report on ANC visits as the participants were
not required to present their ANC cards during the in-
terviews to confirm their booking and ANC attendance.
Questions on alcohol and drug use during the previous
pregnancy may not have been well received as sensitive
questions of this nature are usually prone to social desir-
ability bias. Dichotomisation of social support and social
capital variables to either ‘weak’ or ‘strong’ could have
led to an underestimation of the extent of variation and
probably under-estimated any effects identified in
analyses.
Due to the lack of local South African studies using
the same instruments used in our study to measure
some of the psychosocial factors we could not compare
results or ensure appropriate adjustments had been
made, for example; and measures based on the instru-
ment adapted from Martin and colleagues [21] to meas-
ure social capital are lacking within the South African
context.
Conclusions
These findings are useful to inform planning of health
education programmes on antenatal care and for the im-
plementation of holistic interventions aimed at improv-
ing ANC adherence (early initiation and adequate
attendance) for better health outcomes for women in
South Africa as timing of initiation of antenatal care in
previous pregnancies may influence timing of initiation
in subsequent pregnancies.
Whilst the majority of women from the rural and
urban sites attended ANC frequently, most women initi-
ated ANC late with less than 50 % initiating at or before
16 weeks gestational age. In a country faced with a high
HIV/AIDS disease burden, early ANC initiation is cru-
cial as it facilitates early HIV testing and subsequently,
early ART initiation for eligible women [5].
Additional files
Additional file 1: Bivariate analyses of associations between all
demographic and all psychosocial factors examined against early
ANC initiation among women aged 18–44 years who reported ever
being pregnant (N=829): Comparison for early ANC initiation.
(DOCX 32 kb)
Additional file 2: Bivariate analyses of associations between all
demographic and all psychosocial factors examined against
frequency of ANC attendance among women aged 18–44 years
who reported ever being pregnant (N=829): Comparison for
adequate ANC attendance. (DOCX 32 kb)
Abbreviations
AIC: Aikakes information criterion; ANC: antenatal care; AUDIT: alcohol use
disorders identification test; BANC: basic antenatal care; LMIC: low and
middle income countries; MMR: maternal mortality ratio; MOS: rand medical
outcomes; WHO: World Health Organisation.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
All authors contributed extensively to the work presented in this paper. NM
and LL supervised the project. LSM with input from NM and LL analysed the
data and wrote the paper. NM and LL commented on drafts of the
manuscript and all authors read and approved the final manuscript.
Acknowledgements
The 2006 survey was supported by Cooperative Agreement Number 1U01
DD00044 from the Center for Disease Control & Prevention (CDC), USA. Many
thanks to Natsayi Chimbindi-Bafana for assistance with data exploration and Dr
Jo-Ann McLoughlin for assistance with multivariate data analysis.
Author details
1School of Public Health and Family Medicine, University of Cape Town,
Cape Town, South Africa. 2Medical Research Council, Pretoria, South Africa.
3School of Public Health, University of the Witwatersrand, Johannesburg,
South Africa.
Received: 14 October 2014 Accepted: 19 January 2016
References
1. Hoque M, Hoque E, Kader SB. Audit of antenatal care in a rural district of
KZN, South Africa. SA Fam Pract. 2008;50:66a–d.
2. Saving Mothers 2008–10: National Committee for Confidential Enquiries into
Maternal Deaths. Saving Mothers 2008–2010: Fifth report on Confidential
Enquiries into Maternal Deaths in South Africa. Pretoria: National Department
of Health; 2012. http://www.hst.org.za/sites/default/files/savingmothersshort.
pdf.
3. World Health Organization, United Nations Children’s Fund, United Nations
Population Fund, The World Bank. Trends in maternal mortality: 1990–2008.
Geneva: World Health Organization; 2010. http://whqlibdoc.who.int/
publications/2010/9789241500265_eng.pdf.
4. Villar J, Bergsjo P. WHO Antenatal Care Randomized Trial: Manual for the
Implementation of the New Model. Geneva: WHO; 2002.
5. Bamford L. Maternal, Newborn and Child Health. In Padarath A, English R
(editors) South African Health Review 2012/13: Durban. Health Systems Trust.
2013. http://www.hst.org.za/sites/default/files/SAHR2012_13_lowres_1.pdf
6. Low P, Paterson J, Wouldes T, Carter S, Williams M, Percival T. Factors
affecting Antenatal Care Attendance by Mothers of Pacific Infants living in
New Zealand. N Z Med J. 2005;1216:1–10.
7. Finlayson K, Downe S. Why Do Women Not Use Antenatal Services in Low-
and Middle-Income Countries? A Meta-Synthesis of Qualitative Studies. PLoS
Med. 2013;10:e1001373. doi:10.1371/journal.pmed.1001373.
8. Pell C, Mencana A, Were F, Afrah NA, Chatio S, Manda-Taylor L, et al. Factors
Affecting Antenatal Care Attendance: Results from Qualitative Studies in
Ghana, Kenya and Malawi. PLoS ONE. 2013;8:1–11.
9. Gross K, Alba S, Glass TR, Schellenberg J, Obrist B. Timing of antenatal care
for adolescent and adult pregnant women in south-eastern Tanzania. BMC
Pregnancy Childbirth. 2012;12:1–12.
10. Myer L, Harrison A. Why do women seek Antenatal Care late? Perspectives
from rural South Africa. J Midwifery Womens Health. 2003;48:268–72.
11. United Nations. The Millennium Development Goals Report 2013. 2013.
ISBN 978-92-1-101284-2, available at: [http://www.refworld.org/docid/
51f8fff34.html].
12. Tran TK, Gottval K, Nguyen HD, Ascher H, Petzold M. Factors associated with
antenatal care adequacy in rural and urban contexts-results from two health and
demographic surveillance sites in Vietnam. BMC Health Serv Res. 2012;12:1–10.
13. Benediktsson I, McDonald SW, Vekved M, McNeil DA, Dolan SM, Tough SC.
Comparing CenteringPregnancy® to Standard Prenatal Care Plus Prenatal
Education. BMC Pregnancy Childbirth. 2013;13 Suppl 1:S5.
14. Siegrist J, Marmot M. Health inequalities and the psychosocial environment
– two scientific challenges. Soc Sci Med. 2004;58(8):1463–73.
15. Pagnini DL, Reichman NE. Psychosocial Factors and the Timing of Prenatal
Care Among Women in New Jersey’s HealthStart Program. Fam Plann
Perspect. 2000;32:56–64.
Muhwava et al. BMC Pregnancy and Childbirth  (2016) 16:18 Page 8 of 9
16. Leal MC, Pereira APE, Lamarca GA, Vettore MV. The Relationship between
Social Capital, Social Support and the Adequate Use of Prenatal Care. Cad
Saúde Pública, Rio de Janeiro. 2011;27(Sup 2):S237–53.
17. Morojele NK, London L, Olorunju SA, Matjila MJ, Davids AD, Rendall-Mkosi
KM. Predictors of risk of alcohol-exposed pregnancies among women in an
urban and a rural area of South Africa. Soc Sci Med. 2010;70:534–42.
18. Rosenberg M. Society and the adolescent self-image. Princeton NJ: Prince
University Press; 1965.
19. Bornman E. Self-Image and Ethnic Identification in South Africa. J Soc
Psychol. 1999;139:411–25.
20. Westaway MS, Wolmarans L. Depression and Self-esteem: Rapid Screening
for Depression in Black, Low literacy. Hospitalized Tuberculosis Patients. Soc
Sci Med. 1992;35:1311–5.
21. Idehen EE. The development and evaluation of a religiosity scale. IFE
PsychologIA. 2001;9:58–69.
22. Martin KS, Rogers BL, Cook JT, Joseph HM. Social capital is associated with
decreased risk of hunger. Soc Sci Med. 2004;58:2645–54.
23. Sherbourne C, Stewart A. Rand medical outcomes study (MOS) social
support survey scale. Soc Sci Med. 1991;32:705–14.
24. Ncama BP, McInerney PA, Bhengu BR, Corless IB, Wantland DJ, Nicholas PK,
et al. Social Support and Medication Adherence in HIV Disease in
KwaZulu-Natal, South Africa. Int J Nurs Stud. 2008;45:1757–63.
25. Futterman D, Shea J, Besser M, Stafford S, Desmond K, Comulada WS, et al.
Mamekhaya: A Pilot Study Combining a Cognitive-Behavioral Intervention
and Mentor Mothers with PMTCT Services in South Africa. AIDS Care. 2010;
22:1093–100.
26. O'keefe EA, Wood R. The Impact of Human Immunodeficiency Virus (HIV)
Infection on Quality of Life in a Multiracial South African Population. Qual
Life Res. 1996;5:275–80.
27. Stewart AL, Hays RD, The WJE, MOS. Short-Form General Health Survey:
reliability and validity in a patient population. Med Care. 1988;26:724–35.
28. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development
of the Alcohol Use Disorders Identification Test (AUDIT): WHO collaborative
project on early detection of persons with harmful alcohol consumption. II.
Addiction. 1993;88:791–804.
29. Myer L, Smit J, Roux LL, Parker S, Stein DJ, Seedat S. Common Mental
Disorders among HIV-Infected Individuals in South Africa: Prevalence,
Predictors, and Validation of Brief Psychiatric Rating Scales. AIDS Patient
Care STDS. 2008;22:147–58.
30. Vythilingum B, Roos A, Faure SC, Geerts L, Stein DJ. Risk Factors for
Substance Use in Pregnant Women in South Africa. SAMJ. 2012;102:851–4.
31. London L. The "dop" System, Alcohol Abuse and Social Control amongst
Farm Workers in South Africa: A Public Health Challenge. Soc Sci Med. 1999;
48:1407–14.
32. Bhatta DN. Involvement of Males in Antenatal Care, Birth Preparedness,
Exclusive Breast feeding and Immunizations for Children in Kathmandu,
Nepal. BMC Pregnancy Childbirth. 2013;13:14.
33. Abrahams N, Jewkes R, Mvo Z. Health Care–Seeking Practices of Pregnant
Women and the Role of the Midwife in Cape Town, South Africa. 2001. J
Midwifery Womens Health. 2001;46:240–7.
34. Sonke Gender Justice Network. Literature Review on Men, Gender, Health
and HIV and AIDS in South Africa. 2008.
35. Ngomane S, Mulaudzi FM. Indigenous Beliefs and Practices that Influence
the Delayed Attendance of Antenatal Clinics by Women in the Bohlabelo
district in Limpopo, South Africa. Midwifery. 2012;28:30–8.
36. Mathole T, Lindmark G, Majoko F, Ahlberg BM. A Qualitative Study of
Women’s Perspectives of Antenatal Care in a Rural Area of Zimbabwe.
Midwifery. 2004;20:122–32.
37. Cleary S, Birch S, Chimbindi N, Silal S, McIntyre D. Investigating the Affordability
of Key Health Services in South Africa. Soc Sci Med. 2013;80:37–46.
38. McCaw-Binns A, Grenade J, Ashley D. Under-users of Antenatal Care: A
Comparison of Non-attenders and Late Attenders for Antenatal Care, with
Early Attenders. Soc Sci Med. 1995;7:1003–12.
39. Peer N, Morojele N, London L. Factors associated with contraceptive use in
a rural area in Western Cape Province. S Afr Med J. 2013;103:406–12.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Muhwava et al. BMC Pregnancy and Childbirth  (2016) 16:18 Page 9 of 9
